Re: help on GOF test
Krista Christensen Brattin, Bill 01/03/2013 07:42 AM

Krista Christensen/DC/USEPA/US

Bob Benson/R8/USEPA/US@EPA, David Berry/R8/USEPA/US@EPA, Leonid Kopylev/DC/USEPA/US@EPA

Hi Bill-

| apologize for the late reply, just got back into the office today. | used my SAS macro on your test data and
got the same answer you found (Hosmer-Lemeshow test statistic = 11.882523704, p-value = 0.15652). | am
attaching a SAS program which demonstrates the use of SAS built-in function (available in PROC LOGISTIC)
and my code to estimate the HL test statistic, and application to your test data.

HL_GOF_Test_3Jan2013.sas

Note that there may be a slight difference in the built-in vs. the hard-coded version due to the method used to
form the 10 groups, but where I've been able to run both for the Libby data, this hasn't affected the results. |
don't think the original method proposed by H&L specified how to form the groups, just that there be '10
equally sized groups', so am not too concerned that one is more correct than the other.

Hope this helps!
Krista

"Brattin, Bill" ---12/26/2012 12:30:31 PM---Leonid and Krista | am hoping you can give me some help with regard
goodness of fit testing for the

From: "Brattin, Bill" <brattin@srcinc.com>

To:  Leonid Kopylev/IDC/USEPA/US@EPA, Krista Christensen/DC/USEPA/US@EPA
Cc: Bob Benson/R8/USEPA/US@EPA, David Berry/R8/USEPA/US@EPA

Date:  12/26/2012 12:30 PM

Subject:  help on GOF test

Leonid and Krista

I am hoping you can give me some help with regard goodness of fit testing for the exposure-response
models for the Marysville cohort.

In the existing write-up of your efforts, you indicate that you used the Hosmer-Lemeshow method.

| have done a little reading on this method, and | think | know how to implement the calculations in Excel.
The attached Excel file has a test data set along with my results for the Hosmer-Lemeshow test.

Could I impose on you to check to see if you get the same answer as me?

However, in running the data set using the log-logistic model in BMDS, | have noted that BMDS does not use
this approach, but rather calculates a chi-squared value for the ungrouped data, where the chi-square term
is given by:



PROC IMPORT OUT= work.selected

DATAFILE= "M:\Confidential\LibbyAmphibole\R8Documents\may9\Reformatted_data_5.9.2011.xls" DBMS=EXCEL REPLACE;

     SHEET="SelectedData$"; GETNAMES=YES; MIXED=NO; SCANTEXT=YES; USEDATE=YES; SCANTIME=YES; RUN; 



data full; set selected; count=1; run;



* Built in HL GOF test from PROC LOGISTIC ;

proc logistic data=full; model discrete_pleural (event='1') = ce / lackfit; run; 

*                        Partition for the Hosmer and Lemeshow Test



                                     Discrete_Pleural = 1    Discrete_Pleural = 0

                Group       Total    Observed    Expected    Observed    Expected



                    1          43           2        5.11          41       37.89

                    2          43           1        5.12          42       37.88

                    3          43           1        5.13          42       37.87

                    4          44           3        5.26          41       38.74

                    5          43           6        5.15          37       37.85

                    6          43          10        5.17          33       37.83

                    7          43           6        5.23          37       37.77

                    8          43          11        5.44          32       37.56

                    9          43           9        6.26          34       36.74

                   10          46          12       13.13          34       32.87





                           Hosmer and Lemeshow Goodness-of-Fit Test



                              Chi-Square       DF     Pr > ChiSq



                                 24.2558        8         0.0021 ;





* Programming HL GOF test for results from PROC NLMIXED ;

proc nlmixed data=full; 

P = 1 / (1 + EXP(-(ALPHA + BDOSE*ce)));  

MODEL discrete_pleural ~ BINOMIAL(COUNT,P);

PREDICT p OUT=PRED; RUN; 		

	* Rank results based on the predicted values ;

	proc rank data=pred groups=10 descending out=hlgrp; var pred; ranks predgrp; run;

	*sum observed and expected number of cases w/i each group;

	proc summary data=hlgrp nway missing;

	class predgrp; var discrete_pleural pred;

	output out=hlgrp2 sum=obs exp; run;

	*calculate test statistic;

	data hlgrp3; set hlgrp2;

	n= _freq_; drop _type_ _freq_;

	numer=(obs-exp)**2; denom=exp*(1-exp/n);

	hlstat=numer/denom; proc print; run;

	proc sql; create table sum as select sum(hlstat) as hlstat from hlgrp3; run;

	data _null_;set sum; call symput('hlstat',trim(left(hlstat))); run;	%put _user_;

	data; x=1-probchi(&hlstat,8); proc print; run; 



*             Obs    predgrp    obs      exp       n     numer      denom      hlstat



              1       0        11    12.5742    43     2.4780    8.89719    0.27851

              2       1        10     6.5532    44    11.8803    5.57720    2.13015

              3       2        11     5.4573    43    30.7218    4.76467    6.44783

              4       3         6     5.2291    43     0.5943    4.59320    0.12939

              5       4        10     5.1718    43    23.3117    4.54975    5.12374

              6       5         6     5.2720    44     0.5300    4.64029    0.11423

              7       6         3     5.2597    44     5.1064    4.63098    1.10265

              8       7         1     5.2509    44    18.0701    4.62426    3.90767

              9       8         1     5.1201    43    16.9749    4.51041    3.76349

             10       9         2     5.1118    43     9.6836    4.50415    2.14992



 HLSTAT = 25.147591959, p-value = 0.001467501  ;



* NOTE: there may be slight differences in the test statistic due to the different strategies used to form groups in 

	PROC LOGISTIC's LACKFIT, vs. PROC RANK:

	http://support.sas.com/documentation/cdl/en/statug/63033/HTML/default/viewer.htm#statug_logistic_sect039.htm

	http://support.sas.com/documentation/cdl/en/proc/61895/HTML/default/viewer.htm#a000146840.htm

I don't think the difference affects the conclusions however (and not for any of the tests used in the LAA TR) ; 







* Apply to Bill's test data ;

data test; input Obs Pred;

cards;

0	0.0008756

0	0.0024726

0	0.0045331

0	0.0069622

0	0.0097031

0	0.0127162

0	0.0159714

0	0.0194444

0	0.0231151

0	0.0269660

0	0.0309820

0	0.0351496

0	0.0394566

0	0.0438922

0	0.0484461

0	0.0531090

0	0.0578724

0	0.0627281

0	0.0676688

0	0.0726874

0	0.0777773

0	0.0829323

0	0.0881465

0	0.0934144

0	0.0987308

0	0.1040908

0	0.1094896

0	0.1149228

1	0.1203863

0	0.1258760

0	0.1313882

0	0.1369193

0	0.1424658

0	0.1480245

0	0.1535924

0	0.1591666

0	0.1647442

0	0.1703228

0	0.1758997

0	0.1814727

0	0.1870395

0	0.1925980

0	0.1981463

0	0.2036824

0	0.2092045

0	0.2147110

0	0.2202003

0	0.2256709

0	0.2311213

0	0.2365503

0	0.2419566

0	0.2473390

0	0.2526964

0	0.2580278

0	0.2633321

1	0.2686086

0	0.2738564

0	0.2790747

0	0.2842627

1	0.2894197

0	0.2945453

0	0.2996386

1	0.3046994

0	0.3097269

0	0.3147209

0	0.3196809

0	0.3246065

0	0.3294974

0	0.3343533

1	0.3391739

0	0.3439590

1	0.3487084

0	0.3534219

0	0.3580993

0	0.3627406

1	0.3673457

1	0.3719144

0	0.3764468

1	0.3809427

0	0.3854021

1	0.3898252

1	0.3942118

0	0.3985621

0	0.4028761

1	0.4071538

0	0.4113954

0	0.4156009

1	0.4197705

1	0.4239043

1	0.4280023

0	0.4320649

0	0.4360920

0	0.4400839

0	0.4440408

1	0.4479628

0	0.4518501

0	0.4557029

0	0.4595214

0	0.4633058

0	0.4670564

0	0.4707734

1	0.4744569

0	0.4781072

0	0.4817245

0	0.4853092

0	0.4888613

0	0.4923812

0	0.4958691

1	0.4993253

0	0.5027499

0	0.5061433

0	0.5095057

1	0.5128374

0	0.5161386

0	0.5194096

0	0.5226506

1	0.5258619

0	0.5290438

0	0.5321965

1	0.5353203

1	0.5384154

1	0.5414821

1	0.5445207

1	0.5475314

0	0.5505145

1	0.5534703

1	0.5563989

1	0.5593007

1	0.5621760

0	0.5650249

1	0.5678477

0	0.5706447

0	0.5734162

0	0.5761623

0	0.5788834

0	0.5815797

1	0.5842514

1	0.5868988

0	0.5895221

1	0.5921216

0	0.5946975

1	0.5972500

1	0.5997794

0	0.6022860

0	0.6047699

0	0.6072314

1	0.6096707

0	0.6120880

1	0.6144836

1	0.6168578

1	0.6192106

1	0.6215424

0	0.6238533

0	0.6261436

1	0.6284135

0	0.6306633

0	0.6328930

1	0.6351029

1	0.6372933

0	0.6394643

1	0.6416162

1	0.6437491

1	0.6458632

1	0.6479588

1	0.6500360

1	0.6520950

1	0.6541361

0	0.6561593

0	0.6581650

1	0.6601532

0	0.6621242

0	0.6640781

1	0.6660151

1	0.6679355

0	0.6698393

0	0.6717267

1	0.6735980

0	0.6754533

1	0.6772927

1	0.6791165

0	0.6809247

0	0.6827176

1	0.6844954

0	0.6862580

1	0.6880059

1	0.6897390

0	0.6914575

1	0.6931617

0	0.6948515

0	0.6965273

1	0.6981891

1	0.6998371

1	0.7014714

1	0.7030922

1	0.7046996

1	0.7062938

0	0.7078748

0	0.7094429

1	0.7109981

1	0.7125406

; run;



	* Rank results based on the predicted values ;

	proc rank data=test groups=10 descending out=hlgrp; var pred; ranks predgrp; run;

	*sum observed and expected number of cases w/i each group;

	proc summary data=hlgrp nway missing;

	class predgrp; var obs pred;

	output out=hlgrp2 sum=obs exp; run;

	*calculate test statistic;

	data hlgrp3; set hlgrp2;

	n= _freq_; drop _type_ _freq_;

	numer=(obs-exp)**2; denom=exp*(1-exp/n);

	hlstat=numer/denom; proc print; run;

	proc sql; create table sum as select sum(hlstat) as hlstat from hlgrp3; run;

	data _null_;set sum; call symput('hlstat',trim(left(hlstat))); run;	%put _user_;

	data; x=1-probchi(&hlstat,8); proc print; run; 



* 

            Obs    predgrp    obs      exp       n     numer      denom      hlstat



              1       0        12    13.9426    20     3.7736    4.22280    0.89363

              2       1        13    13.2171    20     0.0471    4.48251    0.01052

              3       2        10    12.3537    20     5.5399    4.72301    1.17296

              4       3        12    11.3202    20     0.4622    4.91286    0.09408

              5       4         5    10.0787    20    25.7928    4.99969    5.15889

              6       5         7     8.5890    20     2.5249    4.90045    0.51523

              7       6         6     6.8196    20     0.6718    4.49426    0.14948

              8       7         2     4.7775    20     7.7145    3.63627    2.12154

              9       8         1     2.5798    20     2.4957    2.24700    1.11066

             10       9         0     0.6348    20     0.4029    0.61461    0.65556





HLSTAT = 11.882523704, p-value = 0.15652 ;






ChiSq = SUM of the following: (Obs-Pred)*2 / [pred * (1-Pred)]
In the example sheet | have implemented this method, and the results do not resemble the HL approach.

| would be very grateful if you could help me understand which method is better, and why.

khkkkkkkhkkkkkhkkhkhkhkhkhkkhkkkhkhkhkhkhhhkkkhkhhhkhk

Bill Brattin

SRC, Inc.

999 18th Street Suite 1150
Denver CO 80202

Phone: 303-357-3121

Fax:  303-292-4755
e-mail: brattin@srcinc.com

[attachment "HL Example data set.xIsx" deleted by Krista Christensen/DC/USEPA/US]
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